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Description 

BACKGROUND OF INVENTION: 

5 [0001J Tne present invention relates to a broach for preparing a medullary cavity for receiving a stem component of 
a femoral prosthesis, specifically an improved machining assembly for preparing a medullary cavity that allows for the 
implantation of a femoral prosthesis that is neutrally aligned within the prepared medullary cavity for improved fixation 
therein, thereby minimizing any subsequent loosening and pain commonly associated with mis-aligned prostheses. 
[0002] It is widely known that the success of cementless hip replacement depends on correct sizing and placement 

io of prosthesis within the medullary cavity of the femur. In cases that fail due to aseptic loosening, a common observation 
is that the implant is not large enough to achieve support through filling the implant site and thereby achieving contact 
with the cortical surfaces of the femur Typically, these undersized prostheses are mis-aligned and have been placed 
in some degree of varus inclination with respect to the medullary axis of the femur. Consequently, the implant only 
achieves contact with the cortex of the femur medially, immediately below the surface of the proximal femoral osteotomy, 

15 and laterally, adjacent to the distal tip of the prosthetic stem. However, contact is not present in other areas, including 
the anterior and posterior cortices, the medial cortex beneath the lesser trochanter, or the lateral cortex above the 
distal tip of the implant. Contact in these areas is necessary to rigidly fix the prosthesis and to prevent excessive relative 
motion at the implant/bone interface which would lead, ultimately, to pain and loosening. 

[0003] In practice, prostheses that are implanted in the femur are undersized because the opening formed by the 
20 surgeon does not extend far enough laterally within the proximal femur to allow the prosthesis to be aligned with the 

longitudinal axis of the canal. This occurs because the medullary axis passes through the superior surface of the femur 

in the vicinity of the medial edge of the greater trochanter, close to the posterior cortex of the femoral neck, in an area 

of strong bone which is difficult to machine using conventional instruments, including broaches, rasps, and reamers. 

As the bone adjacent to this area is relatively soft, conventional machining instruments tend to be deflected away from 
25 the hard bone and enter the medullary canal at a site that is located more anteriorly and medially. As subsequent 

instruments enlarge the initial point of entry, bone is progressively removed from the anterior and medial walls of the 

cavity, leading to the development of a mis-aligned implantation site. 

[0004] If a broach or rasp is placed into a femoral canal through an entry hole that is not aligned with the medullary 
axis, the broaching or rasping instrument will become wedged in the canal because the teeth present on the devices 
30 are generally incapable of effectively removing areas of hard bone which block their advancement. Removal of this 
bone, generally, can only be effected by rotating machine tools, such as flexible or rigid reamers or, possibly, bone 
chisels. Thus, in conventional hip replacement, preparation of a neutrally-aligned implantation cavity depends critically 
upon the initial entry point of instruments into the femur and the use of adjunctive instruments to machine away the 
areas of hard bone that block the motion of the broach as it seeks to achieve neutral alignment within the canal. 
35 [0005] The anatomic variability of the proximal femur also contributes to mis-alignment and undersizing of femoral 
prostheses. The medullary axis panes through the superior surface of the femur at a point that varies by +/- 5 mm 
medial-Jaterally and anterior-posteriorly, the precise location depending upon the shape of the metaphysis and the 
orientation of the femoral neck with respect to the rest of the femur. For this reason, it is difficult to determine intraop- 
eratively whether instruments placed in the femoral canal are correctly aligned and whether the entry point for instru- 
ct? ments designed to machine the femur is situated sufficiently laterally and posteriorly to allow development of a neutrally 
aligned implantation site. 

[0006] The conventional approach to minimizing the difficulties in preparing the femur in the presence of areas of 
hard bone has been to insert a reaming instrument, typically a long, conical reamer or medullary drill, into the medullary 
cavity and to assume that the instrument would be co-axial with the medullary cavity during its insertion, in effect forcing 
45 the proximal part of the instrument to cut into the greater trochanter to an extent necessary to provide correct alignment 
of the prepared cavity. In practice, this approach has not been entirely successful because of the following factors: 

(1) The bone within the trochanter is generally very hard, greasy, and often covered with a considerable quantity 
of soft tissue which tend to impair the cutting action of conventional drilling and reaming instruments. 
so (2) This approach assumes that the instrument will be aligned with the medullary cavity without enlarging or cutting 

the bone distally, thereby distorting the cavity itself. In practice, the use of long drills and instruments that are not 
smooth-tipped can lead to mis-alignment because the instrument cuts bone both proximally and distally. 

(3) The entire approach of using the intramedullary cavity to guide the alignment of instruments assumes that the 
diaphyseal and metaphyseal segments of the femur coincide. In practice, however, there is a deviation of up to 

55 two degrees between the axis of the metaphysis and the diaphysis of the medullary cavity. Consequently, the path 

machined by the distaliy-guided instrument only gives a rough indication of where a neutrally-positioned instrument 
should lie within the metaphysis. 

(4) Aggressive reaming instruments and drills often remove a considerable segment of the greater trochanter 
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during their insertion. This necessitates greater exposure of the surgical site and removal of excessive bone, and 
may lead to increased long-term osteolysis as soft cancellous bone is exposed to wear debris generated within 
the joint. 

5 [0007] There exist many devices that assist the process of shaping the femoral canal to match the contours of the 
femoral implant; however, the successful function of each of these devices is predicated on the assumption that some 
instrument has been inserted into the medullary canal in a neutral position. Such an instrument is then used as a 
platform for locating reamer guides of a variety of designs. Such instruments have been available commercially and 
are primarily used to facilitate reaming of the medial bone within the femur, which is often very strong and may prevent 

w the use of a correctly sized prosthesis. Exemplary instruments are manufactured by Biomet, Inc. (Warsaw, Indiana) 
and are also disclosed in U.S. Patent Nos. 4,809,689 (Anapliotis), 4,777,942 (Frey, et al.), and 4,738,256 (Freeman 
et al.). 

[0008] Additional instrument designs are available for use with modular prostheses comprising interchangeable an- 
terior and posterior elements which are mounted on the central stem of the prosthesis. The Richards Medical Company 

15 (Memphis, Tenessee) manufactures a system consisting of a plurality of modular reaming guides that utilize a rail 
attached to a stent placed in the medullary canal. The function of the rail is to guide the position o fthe reamer used to 
machine both the anterior and posterior surfaces of the femur to optimize the fit of this prosthesis within the femur. 
[0009] Another design is disclosed in U.S. Patent No. 5,169,402 (Elloy) and comprises a broach having two separate 
parts that connect on a articulating handle to form a solid, uniform piece. The smaller segment of the original broach 

20 consists of the medial part of the broach, extending down from the upper face of the osteotomy level. This segment is 
spring-loaded so that as the surgeon drives the broach into the femur, the medial segment gets caught at some point 
within the medial cortex. Consequently, as the surgeon advances the body of the instrument further down the femur, 
the medial segment slides along a track present in the body and remains in a position protruding from the bone. The 
motion of the segment is constrained by a spring, so that once the rest of the broach has become seated in the bone, 

25 the surgeon may drive the medial segment alone into place within the femur, thereby completing the machining oper- 
ation to form the implantation cavity. WO 9427507 discloses a typical machining assembly for removing the soft medial 
or calcar region of the medullary cavity. 

[001 0] According to the present invention a machining assembly suitable for use in preparing a bone cavity for sub- 
sequent implantation of a prosthesis, said assembly comprises a femoral broach designed for placement within a bone 

30 cavity to prepare said bone cavity for implantation of a prosthesis, said femoral broach comprising a superior end, and 
a lateral face on which is a lateral recess extending downward from said superior end, said recess configured to avoid 
the bone of the greater trochanter; a guide secured to said femoral broach and configured to receive a second bone 
cutting instrument; and a second bone cutting instrument carried within said guide, said second bone cutting instrument 
being adapted to enter said lateral recess to remove additional bony material from the lateral side of the cavity after 

35 placement of said femoral broach within said cavity and prior to implantation of said prosthesis within said prepared 
bone cavity. 

[0011] The invention also includes a femoral broach for use in the machining assembly set forth above, which is 
designed for placement with a bone cavity to prepare said cavity for implantation of a prosthesis, said femoral broach 
having a superior end and a lateral face on which is lateral recess extending downward from said superior end. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The objects, advantages, and features of the invention will become more apparent by reference to the draw- 
ings which are appended hereto, wherein like numerals indicate like parts and wherein an illustrated embodiment of 
45 the invention is shown, in which: 

Fig. 1 is a posterior view of a neutrally aligned prosthesis implanted within a femur. 
Fig. 2 is a posterior view of a mis-aligned prosthesis implanted within a femur. 
Fig. 3 is an anterior view of a left component of the inventive broach. 
50 Fig. 3A is an anterior view of a full broach used to construct the partial broach. 

Fig. 3B is a lateral view of the full broach illustrated in Fig. 3A. 
Fig. 4 is medial view of the inventive broach. 
Fig. 5 is a top plan view of the inventive broach. 

Fig. 6 is an anterior view of a left component of the inventive broach illustrating the positioning of the preferred 
55 cutting teeth. 

Fig. 6A is an anterior view of the left component of another embodiment of the inventive broach illustrating the 
broach implanted within the medullary cavity of a femur. 

Fig. 7 is an anterior view of the inventive machining assembly implanted within the medullary cavity of a femur. 
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Fig. 8 is an anterior view of the assembled machining assembly, including a cutting instrument and broach. 

Figs. 9-11 are front, back, and side views, respectively, of the guide component of the machining assembly. 

Fig. 12 is a medial view of the machining assembly (without the broach and second cutting instrument). 

Fig. 1 3 is a cross-section view of the machining assembly taken along lines 1 3-1 3 of Fig. 1 2 illustrating the preferred 
5 means for securing the guide to the mounting block. 

Fig. 14 is a bottom plan view of the machining assembly (without the broach and second cutting instrument). 

Fig. 15 is a lateral view of the machining assembly (without the broach and second cutting instrument). 
Fig. 16 is an enlarged view of the spring plunger. 

Fig. 17 is an enlarged view of the locking screw for securing the guide to the mounting block. 
10 Fig. 18 is a longitudinal cross section view of the mounting block illustrating the various channels and bores. 

Fig. 19 is a side view of the machining assembly (without the broach and cutting instrument). 

Fig, 20 is a cross section view of the machining assembly taken along lines 20-20 of Fig. 1 9 illustrating the preferred 

means for securing the broach to the mounting block. 

Fig. 21 is a side view of the machining assembly. 
is Fig. 22 is a cross-section view of the machining assembly taken along lines 22-22 of Fig. 21 , wherein the locking 

assembly is shown in the home or retracted position to secure the broach within the mounting block. 

Fig. 23 is the cross-section view of the machining assembly as illustrated in Fig. 22, wherein the locking assembly 

is shown in the open position to allow insertion of the broach within the mounting block. 

Figs. 24A-24B are side views of the preferred second cutting instrument component of the machining assembly. 
20 Rg. 25A is an enlarged view of the distal tip of the second cutting instrument illustrated in Figs. 24A-24B. 

Figs. 25B is a bottom plan view of the second cutting instrument illustrated in Fig, 25B. 

Figs. 25C is a cross-section view of the distal tip taken along lines 25C-25C of Fig. 25B. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS: 

25 

I. Partial Broach Design 

[0013] The present invention is directed to an improved broach design and machining assembly for preparing the 
medullary cavity of a femur for subsequent implantation of a femoral prosthesis in hip arthroplasty. After the medullary 

30 cavity is prepared using the inventive broach, a femoral stem component of a hip prosthesis may then be implanted 
within the cavity, wherein the longitudinal axis of the stem is in neutral alignment with the medullary axis of the femur, 
resulting in improved rigid fixation of the stem, thereby minimizing the possibility of future loosening of the implant and 
pain associated with such loosening. The phrase "neutral alignment" as used herein refers to the substantial coinci- 
dence of longitudinal axes, specifically the medullary axis of the femur and the longitudinal axis of the broach or femoral 

35 prosthesis, as discussed in further detail below. 

[0014] When preparing the implantation site within the medullary cavity, it is desirable that the site be configured 
such that upon implantation of the femoral prosthesis, full contact is achieved between the outer surface of the stem 
and the surface of the cavity. As illustrated in Fig. 1 , such contact is achieved when the stem (S) is placed in neutral 
alignment within the medullary cavity (C) (i.e. the longitudinal axis (Y 1 ) of the stem (S) and the medullary axis (Y) of 

40 the femur (F) substantially coincide). Fig. 2 illustrates an undesirable implantation due to inaccurate broaching of the 
cavity where only partial contact is achieved between the stem (S) and the medullary cavity (C) (as shown in circled 
areas x and y). In addition, a gap is present between the stem (S) and the lateral cortex (4) in the region (z). Conse- 
quently, such broaching has resulted in misalignment of the stem (S) wherein the longitudinal axis (Y 1 ) of the stem (S) 
is placed in some degree of varus alignment (5) with respect to the medullary axis (Y) of the femur. 

45 [0015] As discussed above, a problem that often occurs during conventional broaching/rasping is that the cutting 
instrument is deflected away from the hard bone of the greater trochanter (1), especially in the vicinity of the posterior 
margin of its medial wall (3), where the bone is generally very difficult to machine with conventional instruments, thereby 
altering the path of the instrument towards the softer adjacent bone at a site that is located more anteriorly and medially. 
As subsequent cutting instruments enlarge the initial point of entry, the bone is progressively removed from the anterior 

so and medial walls of the cavity, leading to the development of a mis-aligned implantation site. 

[0016] The present invention is directed to a broach design and machining assembly for preparing the implantation 
site within the medullary cavity to allow for neutral alignment of a subsequently implanted femoral stem prosthesis, 
namely by employing a design that allows the broach to avoid the greater trochanter during initial broaching and prep- 
aration of the implantation site. Referring now to Figs. 3-6A, the present invention comprises a partial broach (10) 

55 having a longitudinal axis (X), anterior (A), posterior (P), medial (M), and lateral (L) faces, a plurality of teeth (17) 
positioned on at least one the faces (shown in Figs. 6, 6A, and 7), and a lateral recess (13) positioned on the proximal 
segment (1 1 ) (i.e. about upper one-third) of the broach. While the smallest recess should occupy the posterior/lateral 
comer of the broach (not shown) to avoid the bulky region of the greater trochanter, the most preferred embodiment 
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comprises a lateral recess (1 3) that extends from the anterior face (A) to the posterior face (P), as shown in the figures. 
It should be further noted that while the description of the invention and the related figures are directed to a left femoral 
broach, the present invention may also be designed for a right broach, which is merely a mirror image of the left broach 
described and illustrated herein. 

5 [0017] Figs. 3-6A illustrate a preferred configuration of the recess (13); however, alternative configurations of the 
recess may be employed, provided that each are of sufficient depth and proper placement to allow the broach to avoid 
the desired bony area, typically the greater trochanteric region of the femur. Figs. 3 and 5, for example, illustrate a 
preferred lateral recess design which comprises, in a series, a substantially flat back portion (14) (extending from about 
point a of the superior end (12)) and a base portion comprising a concavity (1 5a) extending from the back portion and 

w terminating at a distal edge (16). The base portion further includes a chamfer (1 5b) extending from the distal edge (1 6) 
to about point b and preferably positioned at an angle (6) of about 30 to about 60 degrees, most preferably about 45 
degrees, relative to the longitudinal axis (X) of the broach. The chamfered edge (15b) of the recess is a preferred 
design feature that allows the broach (10) to avoid impingement against lateral bone beneath the greater trochanter, 
thereby minimizing the chance of a fracture upon extraction of the broach from the femur. 

15 [0018] As illustrated in Figs. 6-6A, the broach comprises a plurality of cutting teeth (17) positioned on at least the 
medial face (M), but most preferably on all four faces of the broach (10). The configuration of the cutting teeth may be 
the same on all of the faces; however, the most preferred types and arrangement of cutting teeth are those shown in 
Fig. 6 as well as those described and illustrated In co-pending application Serial No. 08/594,892. While the preferred 
embodiment of the broach described in Serial No. 08/594,892 comprises a plurality of aggressively cutting diamond- 

20 shaped teeth on the lateral face, the presence of a lateral recess on the partial broach minimizes the need for aggressive 
cutting of lateral bone. 

[0019] In the preferred embodiment, the partial broach is prepared from a "fall" broach (i.e. one not having a lateral 
recess), as illustrated in Figs. 3A and 3B, whereby the recess portion is cut out of the full broach. Preferably, the material 
is removed from the proximal lateral face of the broach such that the "length" of the recess (l^ (see Figs. 3 and 3A) is 

25 from about (25.4 mm) (1 .0 inch) to about (30.5 mm) (1 .2 inches), most preferably about (28.6 mm) (1 .125 inches). 
Moreover, the preferred depth (d) of the recess, as illustrated in Fig. 3, is from about (20.3 mm) (0.80 inches) to about 
(33 mm) (1.3 inches), with the preferred radius of the concavity ranging from about (8.9 mm) (0.35 inches) to about 
(17.8 mm) (0.70 inches), most preferably from about (12.7 mm) (0.500) to about (15.9 mm) (0.625 inches). Table 1 
lists the preferred depths (d) of the recess and size of the concavity radius for particular broach sizes. 

30 [0020] The broach may be supplied in a range of different sizes to meet different surgical requirements. Table 2 lists 
preferred widths (w) and longitudinal lengths (I) for particular broach sizes. The width (w) values are obtained from a 
full broach (Figs 3B) measured from the anterior face to the posterior face. Moreover, in the coronal plane, the neck 
(21) of the broach is positioned at an angle (7) relative to the broach's longitudinal axis (X) of about 36 degrees, as 
illustrated in Fig. 3. Preferably, the overall configuration of the broach is the same as the configuration of the femoral 

35 prosthesis employed (except for the lateral recess). The figures illustrate an asymmetric design wherein the broach 
possesses a slight posterior bow, as best illustrated in Fig. 4. 



TABLE 1 



50 



Broach size 


Depth (d) 


Radius 




mm 


(inches) 


mm 


(inches) 


No. 2 


22.8 


(0.897) 


12.7 


(0.500) 


No. 3 


25.6 


(1.010) 


12.7 


(0.500) 


No. 4 


28.4 


(1.120) 


15.9 


(0.625) 


No. 5 


31.0 


(1.221) 


12.7 


(0.500) 


No. 6 


32.8 


(1.290) 


15.9 


(0.625) 


No. 7 


32.6 


(1.283) 


15.9 


(0.625) 


NO: 8 


32.4 


(1.277) 


15.9 


(0.625) 


TABLE 2 


Broach size 


Length (1^ 


Width (w) 




mm 


(inches) 


mm 


(inches) 


No. 2 


119.4 


4.699 


17.9 


0.704 


No. 3 


123.5 


4.863 


19.2 


0.757 
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TABLE 2 (continued) 
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Broach size 


Length (I,) 


Width (w) 


mm 


(inches) 


mm 


(inches) 


No. 4 


127.5 


5.019 


21.0 


0.827 


No. 5 


131.2 


5.164 


22.3 


0.878 


No. 6 


137.0 


5.395 


24.1 


0.949 


No. 7 


135.8 


5.347 


25.5 


1.002 


No. 8 


143.9 


5.667 


27.1 


1.068 



II. Surgical Method of Using the Partial Broach : 

[0021] The broach (1 0) is generally used in conjunction with a drill or awl (not shown) which is utilized to form an 
is entry hole in the superior cortex of the femoral neck, preferably in the vicinity of the exit point (3) of the medullary axis 
(Y) (see Figs. 1 and 2). Once a hole has been made that is large enough to accommodate the distal tip (22) of the 
broach, a detachable handle (not shown) is rigidly attached to the superior surface of the broach which is then driven 
into the femur (F) with a mallet or similar instrument. As the broach is advanced down the femur, it will generally rotate 
until contact is achieved with the medial cortex proximally and the lateral femoral cortex just below the level of the 
20 lesser trochanter (2). If necessary, a succession of broaches or rasps of increasing size may be passed down the femur 
until a rigid fit is achieved at the appropriate position within the femur to allow optimal reconstruction of the femoral 
head center. At this point, an intimate fit will be achieved between the broach and the medullary cavity, and consequently 
the longitudinal axis (X) of the broach (10) and the medullary axis (Y) will substantially coincide (i.e. be in neutral 
alignment). 

25 [0022] Once the femur has been prepared using the broach, a second finishing broach may be implanted in the 
femur to enlarge the implantation site to its final shape. Since generally the finishing broach is minimally larger than 
the inventive broach, with the exception of the recessed area, all of the energy delivered to the finishing broach can 
be utilized solely in removing bone in the medial aspect of the greater trochanter, which was initially avoided by the 
partial broach. The finishing broaches with cutting teeth of conventional diamond-shaped configuration can be readily 

30 implanted in a neutral orientation, provided that the implantation cavity has been initially prepared with the inventive 
broach. 

ill. Machining Assembly : 

35 [0023] As illustrated in Figs. 7-25C, the broach is used in combination with a machining device comprising a guide 
(200) configured to receive a second cutting instrument (208), the latter instrument being designed to machine addi- 
tional bone initially avoided by the broach. Fig. 8 illustrates the preferred machine assembly comprising, in combination, 
the inventive broach (10) and a machining device comprising a mounting block (101), a guide (200), and a second 
cutting instrument (208). Alternatively, the machining assembly could include other types of cutting instruments in 

40 instead of the inventive partial broach for insertion within a bone cavity if desired for a particular procedure, including 
but not limited to, a full broach (e.g. Fig. 3A), rasp, reamer, and the like. Furthermore, other means for securing the 
guide to the broach, other than a separate mounting block (101) as illustrated and described herein, for example, are 
within the scope of the present invention. A more detailed description of the specific components of the preferred 
embodiments of the machining assembly, however, will be discussed further below. 

45 [0024] Once the broach has been advanced to the desired position within the medullary canal, a machining device 
including a guide (200) and a second cutting instrument (208) may be attached to the broach to remove additional 
bone initially avoided by the broach, as shown in Fig. 8, for example. The shape of the lateral recess (1 3) of the broach 
allows the second cutting instrument (208) to be advanced into the cavity (C) to machine away areas of the medial 
aspect of the greater trochanter (1) to enable insertion of a second broach, such as a finishing broach (not shown), or 

so femoral prosthesis of similar shape as the inventive broach (except for the presence of a lateral recess). Once the 
second cutting instrument (208) has been advanced within the recess so that all bone is removed, the machining 
assembly including the broach are removed from the femur. At this point a prosthesis, for example, of suitable shape 
designed to engage the machined cavity may be implanted in the femur (see Fig. 1 , for example). Alternatively, a 
finishing broach with a shape similar to the inventive broach and the implantation site may be introduced into the femur 

55 to generate the final shape of the cavity and to remove discontinuities present between the areas of the femur that 
were in contact with the inventive broach and machined by the second cutting instrument (208). 
[0025] The remaining discussion will be directed to the specific components of the preferred machining assembly 
(1 00). Referring now to Figs. 9-1 8, the machining assembly (1 00) comprises a guide (200) for receiving and directing 
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the movement of the cutting instrument (208), more preferably including a means for securing the guide to a mounting 
block (101), and most preferably a means for allowing slidable engagement of the guide within the block (1 01 ) to permit 
multiple cutting positions relative to the block (101). Alternatively, the guide may be permanently attached to the mount- 
ing block or even directly to the broach by some other means of attachment. Preferably, the guide (200) comprises a 
5 body (201) having an outer surface (201 a) and an inner passage (203) communicating therethrough for receiving a 
second cutting instrument (208). 

[0026] The second cutting instrument (208) preferably includes a means for limiting the distance it may travel through 
the guide, preferably a collar (208a) affixed to the upper end of the instrument and which rests on the upper edge of 
the guide, for example as shown in Fig. 8. In the preferred embodiment, the cutting instrument is a cylindrical reamer 
w which passes through a cylindrically-shaped guide, as illustrated in the figures; however, other means of machining 
bone are contemplated to be within the scope of the present invention, including, but not limited to, a hollow drill, a 
bone punch, or a chisel configured to match the shape of the recess. 

[0027] A preferred second cutting instrument (208) is a 90-degree point cutter as illustrated in Figs. 24A-24B and 
25A-25C. Here, the cutting instrument (208) comprises a body portion having preferably six flutes (211) and a distal 
15 tip (21 2) comprising a total of six cutting edges - two cutting edges (21 2a) converging into a point at a 90-degree angle 
(8) and four cutting edges (212b) terminating into a flat plane (212c) perpendicular to the longitudinal axis (Z) of the 
cutting instrument (208). 

[0028] The guide preferably includes an arm (202) which may be permanently secured to the mounting block; how- 
ever, in the most preferred embodiment, the guide arm (202) is slidablely engaged within a complementary transverse 

20 chamber (205) passing through the block (Fig. 1 8). In this embodiment, the arm may be adjusted to different positions 
laterally for a desired cutting area, as discussed above. The machining assembly includes a means for securing the 
arm (202) within the chamber (205), preferably a locking screw (206) having a head (206a) and a lower body (206b) 
engaged within a complementary longitudinal bore (207) positioned on the superior end (102) of the block and in the 
communication with the transverse chamber (205). When the screw head (206a) is turned in one direction, the lower 

25 body (206b) of the screw moves downward to contact the guide arm (202) to preclude any further sliding movement 
of the guide arm within the chamber (205). When the screw head is turned in the opposite direction, the lower body is 
retracted to release the arm (202), thereby permitting slidable movement of the guide arm within the chamber. Fig. 17 
illustrates an enlarged view of a locking screw design, wherein the lower body (206b) is further divided into four seg- 
ments: a narrow segment (206c) subjacent the screw head (206a); a wide segment (206d) subjacent the narrow seg- 

30 ment; an elongated segment (206e) subjacent the wide segment (206d); and a distal tip (209) having a diameter larger 
than the superior elongated segment (206e). Furthermore, to prevent the locking screw (206) from being disassembled 
from the mounting block'(101 ) and possibly lost, a grooved pin (104) is employed which is contained within a comple- 
mentary chamber (1 04a) communicating through the mounting block (101) adjacent the locking screw (206), as shown 
in Figs. 13,18, and 1 9, for example. Upon retraction of the locking screw (206), the upper edge (209a) of the lower tip 

35 (209) of the screw contacts the grooved pin (1 04) to prevent further upward movement and subsequent removal of the 
locking screw from the mounting block (101). 

[0029] Referring specifically to Figs. 9, 13, 16, and 1 8, the guide arm (202) preferably includes a means for adjusting 
the guide at multiple positions relative to the mounting block, most preferably a plurality of indentations (204) positioned 
on the upper surface of the guide arm, and a spring biased plunger (300) engaged within a complementary longitudinal 

40 bore (302) parallel to the locking screw (206) and perpendicular to the transverse chamber (205). The plunger (300) 
includes a spring loaded lower resilient tip (301) which protrudes into the transverse chamber (205), such that when 
an indentation (204) is positioned directly beneath the plunger, the lower tip (301) engages the indentation (204). The 
indentations are spaced apart from each other at desired intervals corresponding to different size broaches that may 
be employed during the surgical procedure. For example, the guide (200) illustrated in Figs. 9-11 comprises two in- 

45 dentations spaced apart to correspond to two different broach sizes (i.e. No. 4 and No. 5 broaches). Preferably, the 
sizes are engraved on the guide ami (202) and can be viewed by the surgeon through an opening (1 05) in the block. 
Finally, while guide arms of different configurations may be employed, the preferred configuration is one having at least 
three flat sides that correspond to a transverse chamber (205) having at least three corresponding sides to prevent 
rotational movement of the arm about a transverse axis (210) defined within the chamber (205). The most preferred 

50 embodiment as illustrated in the figures comprises six sides (202b) arranged as illustrated in Figs. 9-11 for greater 
engagement and wear. 

[0030] Referring now to Figs. 12-15 and 18-23, the inventive machining assembly (100) further includes a means 
for securing a broach to the mounting block (101). While other conventional locking means known by those of ordinary 
skill in the art may be employed, the figures illustrate a preferred locking mechanism which includes a bore (400) 
55 present in the inferior end (103) of the block and configured for receiving a boss or trunion (18) positioned on the 
superior end (1 2) of the broach. Also carried on the mounting block (1 01 ) is a locking pin assembly comprising a spring 
biased push pin (401) engaged within a first complementary transverse chamber (402) positioned above the bore 
(400), a locking pin (403) engaged within a second complementary transverse chamber (404) parallel to the first cham- 
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ber (402) and in communication with the bore (400), wherein the second chamber (404) is positioned between the bore 
(400) and the first chamber (401), and a connecting piece (405) securing one end of the locking pin (403) to an end 
of the push pin (401). Preferably, the push pin (401) is housed within a helical spring (401a) having a sufficiently high 
compression to ensure stability of the locking system. As illustrated in Figs. 21 -23, when the spring pin (401 ) is actuated 

5 (i.e. pushed in the direction of the arrow), the locking pin (403) is disengaged from its corresponding transverse chamber 
(404) to allow entry of the broach's boss or trunion (18) into the bore (400) (Fig. 22). Upon subsequent release of the 
push pin (401), the locking pin (403) re-enters the bore (400) to lock the boss (1 8) therein, thereby securing the broach 
to the mounting block (101) (Fig. 23). Preferably, the locking pin (403) is tapered to slide into, and be received by, a 
corresponding notch (19) positioned on the trunion or boss (18). For additional stability, the mounting block may also 

io include a small key member (406) (Figs. 14-15, and 1 8) that extends downward below the bore (400) and is configured 
to engage a complementary groove (20) positioned on the superior end (1 2) of the broach adjacent the trunion or boss 
(18), as illustrated in Fig. 5, for example. Engagement of the key member (406) within the groove (20) functions to 
prevent any rotational movement of the mounting block (101) about the longitudinal axis (X) of the broach (10). 
[0031] The present invention is particularly advantageous in the preparation of a femoral medullary cavity for receipt 

15 of a femoral prosthesis whereby upon subsequent implantation of the prosthesis, the longitudinal axis of the prosthesis 
substantially coincides with the medullary axis, thereby achieving neutral alignment within the cavity for more rigid 
fixation and stability. One method of preparing the desired implantation site is to drive the partial broach into the med- 
ullary cavity as described above in Section II. Once the medullary cavity has been prepared using the partial broach, 
a second finishing broach that does not contain a lateral recess may then be used to enlarge the implantation site to 

20 its final shape as well as remove bone in the medial aspect of the greater trochanter. In the most preferred embodiment, 
however, the inventive machining assembly as described herein is employed in combination with, or in lieu of, the 
second finishing broach, at least with respect to removal of bone from the greater trochanteric region of the femur. Fig. 
7 illustrates the machining assembly (100) implanted within the medullary cavity (C) of a femur (F). Here, once the 
broach is implanted into the medullary cavity at the desired location, the mounting block (1 01), having lateral (L 1 ) and 

25 medial (M 1 ) sides is secured to the trunion (18) by means of the locking pin assembly described above. The guide 
(200) is then secured within the transverse chamber (205) and placed on the lateral side (L 1 ) of the mounting block 
over the recessed area (13) of the broach (10) at a position corresponding to the desired broach size. The second 
cutting instrument (208) is then placed within the guide and advanced into the recessed cavity, preferably by means 
of a straight plunge, to machine away areas of the medial aspect of the greater trochanter to enable insertion of another 

30 broach or prosthesis of similar shape to the inventive partial broach (but without having the lateral recess). Once the 
second cutting instrument (208) is advanced to the base portion of the recess (i.e. the concavity (15a)), the cutting 
instrument (208) may be withdrawn from the recess, the guide transferred to a new position, and then the cutting 
instrument (208) is again advanced to the maximum possible depth (i.e. the base of the recess). This process may be 
repeated until all bone within the recess has been removed. Alternatively, a side cutting reamer (not shown) may be 

35 advanced through the guide and then moved along a curved track in a side-cutting manner until all bone has been 
removed. 

[0032] For ease of explanation, the description of the design and use of the inventive machining assembly has been 
confined to the preferred method of use, namely in preparing the femoral medullary cavity to receive a femoral pros- 
thesis during hip arthroplasty. As discussed above, when the machining assembly includes the inventive partial broach 

40 described herein, it possible to prepare a medullary cavity that allows for the subsequent implantation of a neutrally 
aligned femoral stem component. It is contemplated, however, that one of ordinary skill in the art, having the benefit 
of the invention's teachings and suggestions, could make any necessary modifications to the machining-assembly, 
including the broach, for other orthopedic surgical procedures requiring the removal of bone. 
[0033] The preferred materials for fabricating the components of the machining assembly, including the inventive 

45 broach, are those typically employed in orthopedic surgical instruments and implants, including, but not limited to, 
stainless steels and alloys of cobalt, chromium, and molybdenum. Preferred materials include 455 and 1 7-4 precipitated 
hardenable stainless steels. For optimal results, the outer surface of the second cutting instrument employed within 
the guide is preferably electropolished and coated with a chromium nitride or similar surface hardening compound. 
[0034] The foregoing disclosure and description of the invention are illustrative and explanatory thereof, and various 

so changes in the size, shape, and materials, as well as in the details of the illustrated construction, including, but not 
limited to, modifications necessary to accommodate variations in patient anatomy, may be made without departing 
from the scope of the claims. 



55 Claims 

1. A machining assembly suitable for use in preparing a bone cavity for subsequent implantation of a prosthesis, 
characterised In that said assembly comprises: 
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a femoral broach (1 0) designed for placement within a bone cavity to prepare said bone cavity (C) for implan- 
tation of a prosthesis (S), said femoral broach (10) comprising a superior end (12), and a lateral face (L) on 
which is a lateral recess (1 3) extending downward from said superior end, said recess configured to avoid the 
bone of the greater trochanter; 

5 

a guide (200) secured to said femoral broach (1 0) and configured to receive a second bone cutting instrument 
(208); and 

a second bone cutting instrument (208) carried within said guide (200), said second bone cutting instrument 
10 (208) being adapted to enter said lateral recess (13) to remove additional bony material from the lateral side 

of the cavity (C) after placement of said femoral broach (1 0) within said cavity (C) and prior to implantation of 
said prosthesis within said prepared bone cavity (C). 

2. A machining assembly as claimed in claim 1 which includes a mounting block (101) secured to said femoral broach 
15 (10). 

3. A machining assembly as claimed in claim 2 in which said guide (200) comprises a body (201) having an outer 
surface (201 A) and an inner passage (203) communicating therethrough to accommodate said second bone cutting 
instrument (208), and a guide arm (202) integral with said outer surface of said body (201) and secured to a 

20 mounting block (101). 

4. A machining assembly as claimed in claim 3 further including a means for securing said guide to said mounting 
block (1 01 ) said securing means including an inner transverse chamber (205) contained within said mounting block 
(1 01 ) and communicating therethrough, wherein said chamber is configured for slidable engagement of said guide 

25 arm (202) therein. 

5. A machining assembly as claimed in claim 3 or claim 4, wherein said means for securing said guide to said mounting 
block further includes a locking screw (206) having a head (206a) and a lower body (206b) engaged within a first 
complementary longitudinal bore (207) positioned on the superior end (102) of the block, said bore in communi- 

30 cation with said transverse chamber (205); 

whereby when said locking screw is turned in one direction, the lower body of the screw achieves contact with 
said guide arm to preclude sliding movement of said arm within the chamber, and when said screw is turned in an 
opposite direction, said lower body of the screw is retracted to release said arm, thereby permitting slidable move- 
ment of the guide arm within the transverse chamber. 

35 

6. A machining assembly as claimed in claim 4 or claim 5, wherein said guide arm (202) and said transverse chamber 
(205) are configured to prevent rotational movement of said guide arm about a transverse axis (21 0) defined within 
said chamber 

40 7. A machining assembly as claimed in claim 5 or claim 6, wherein said guide further includes a means for adjusting 
the guide at multiple positions relative to said mounting block, said adjusting means including an indentation (204) 
positioned on said guide arm and a spring biased plunger (300) engaged in a second complementary bore (302) 
parallel with said locking screw (206) and perpendicular to said transverse chamber (205), said plunger having a 
lower tip (301) protruding into said chamber; whereby when said indentation is positioned beneath said plunger, 

45 the lower tip is engaged within said indentation. 

8. A machining assembly as claimed in any one of preceding claims 2 to 7 including means for securing said femoral 
broach (10) to said mounting block (101) said securing means including: 

50 (a) a first bore (400) configured to receive a boss (18) positioned on said superior end (12) of said femoral 

broach (10); and 

(b) a locking pin assembly comprising a spring biased pin (401) engaged within a first complementary trans- 
verse chamber (402) positioned above said first bore (400), a locking pin (403) engaged within a second 
complementary transverse chamber (404) parallel to said first transverse chamber and positioned between 
55 said first chamber and first bore, said second transverse chamber being in communication with said first bore; 

and a means for connecting said locking pin to said spring biased pin; 

whereby when said spring biased pin is actuated, said locking pin is disengaged from said second transverse 
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chamber to allow entry of said boss into said first bore, and whereby upon subsequent release of said spring biased 
pin, said locking pin is engaged within said first bore to lock said boss of said femoral broach (10) therein. 

9. A machining assembly as claimed in claim 8, wherein said locking pin (403) has a tapered end. 

5 

10. A machining assembly as claimed in claim 8 or claim 9, wherein said boss (18) includes a notch (19) configured 
to receive said locking pin (403) for rigid fixation of said femoral broach (10) within said first bore (400). 

1 1 . A machining assembly as claimed in any one of preceding claims 8 r 9 or 1 0, wherein the inferior end (1 03) of said 
io mounting block (1 01 ) has a key member (406) extending downward below said first bore (400) and configured to 

engage a complementary groove (20) located on said superior end (12) of said femoral broach (10) adjacent said 
boss; whereby when said boss is rigidly engaged with said first bore of said mounting block, said key member is 
engaged within said groove to preclude rotational movement of said mounting block about the longitudinal axis 
(X) of said femoral broach (10). 

15 

12. A machining assembly as claimed in claim 1 in which said femoral broach (10) comprises a longitudinal axis (X); 
anterior (A), posterior (P), medial (M), and lateral (L) faces; a plurality of cutting teeth(17) positioned on at least 
one of said faces; a proximal segment including said faces and having a superior end (12) and a recess (13) 
positioned on said lateral face of said proximal segment and extending downward from said superior end, said 

20 recess configured to avoid the greater trochanteric bone upon implantation of said broach within said cavity. 

13. A machining assembly as claimed in claim 12, wherein said recess (13) extends from said posterior (P) face to 
said anterior (A) face. 

25 14. A machining assembly as claimed in claim 13, wherein said recess (13) includes a back portion (14) and a base 
portion (15). 

15. A machining assembly as claimed in claim 14, wherein said base portion comprises a concavity (15a) having a 
distal edge (16). 

30 

16. A machining assembly as claimed in claim 15, wherein said recess further includes a chamfer (15b) extending 
downward from said distal edge (1 6) of said concavity (1 5a). 



35 Patentanspriiche 

1 . Bearbeitungszusammenstellung, die zur Verwendung bei der Vorbereitung eines Knochenhohlraums zur nachfol- 
genden Implantation einer Prothese geeignet ist, dadurch gekennzeichnet, dass die Zusammenstellung umfasst: 

40 ein femorales Raumwerkzeug (10), das zur Platzterung in einem Knochenhohlraum bestimmt ist, urn den 

Knochenhohlraum (C) zur Implantation einer Prothese (S) vorzubereiten, wobei das femorale Raumwerkzeug 
(10) ein oberes Ende (12) und eine laterale Seite (L) umfasst, auf der sich eine laterale Ausnehmung (13) 
vom oberen Ende aus nach unten erstreckt, wobei die Ausnehmung geformt ist, urn den Knochen des gro&en / 
Trochanters zu vermeiden; 

45 eine Fuhrung (200), die an dem femoralen Raumwerkzeug (10) befestigt und geformt ist, urn ein zweites 

Knochenschneidinstrument (208) aufzunehmen; und 

ein in der Fuhrung (200) getragenes zweites Knochenschneidinstrument (208), wobei das zweite Knochen- 
schneidinstrument (208) angepasst ist, urn in die laterale Ausnehmung (13) einzutreten, urn nach einer Plat- 
zierung des femoralen Raumwerkzeugs (10) innerhalb des Hohlraums (C) und vor der Implantation der Pro- 
50 these innerhalb des vorbereiteten Knochenhohlraums (C) zusatzliches Knochenmaterial von der lateralen 

Seite des Hohlraums (C) zu entfernen. 

2. Bearbeitungszusammenstellung nach Anspruch 1 , die einen an dem femoralen Raumwerkzeug (10) befestigten 
Montageblock (101) einschlieBt. 

55 

3. Bearbeitungszusammenstellung nach Anspruch 2, bei welcher die Fuhrung (200) einen Korper (201) mit einer 
auBeren Oberflache (201 A) und einem durchgehenden inneren Durchlass (203) umfasst, urn das zweite Knochen- 
schneidinstrument (208) zu beherbergen, sowie einen Fuhrungsarm (202), der eine Einheit mit der auGeren Ober- 
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flache des Korpers (201) bildet und an einem Montageblock (101) befestigt ist. 

4. Bearbeitungszusammenstellung nach Anspruch 3, weiter einschlieBend eine Einrichtung zur Befestigung der Fun- 
rung am Montageblock (101), wobei die Befestigungseinrichtung eine innerhalb des Montageblocks (101) enthal- 

5 tene und durchgehende innere quer verlaufende Kammer (205) einschlieBt, wobei die Kammer fur einen ver- 

schiebbaren Eingriff des Fuhrungsarms (202) darin geformt ist. 

5. Bearbeitungszusammenstellung nach Anspruch 3 oder Anspruch 4, bei welcher die Einrichtung zur Befestigung 
der Fiihrung am Montageblock weiter eine Arretierschraube (206) einschlieBt, die einen Kopf (206a) und einen 

10 Unterkorper (206b) aufweist, der in eine auf dem oberen Ende (1 02) des Blocks angeordnete erste komplementare 

Langsbohrung (207) eingreift, wobei die Bohrung mit der quer veriaufenden Kammer (205) in Verbindung steht; 
wodurch, wenn die Arretierschraube in einer Richtung gedreht wird, der Unterkorper der Schraube einen Kontakt 
mit dem Fuhrungsarm erzielt, urn eine Verschiebebewegung des Arms in der Kammer zu verhindern, und wenn 
' die Schraube in entgegengesetzter Richtung gedreht wird, der Unterkorper der Schraube zuruckgezogen wird, 

15 urn den Arm freizugeben, wodurch eine verschiebbare Bewegung des Fuhrungsarms innerhalb der quer veriau- 

fenden Kammer ermoglicht wird. 

6. Bearbeitungszusammenstellung nach Anspruch 4 oder Anspruch 5, bei welcher der Fuhrungsarm (202) und die 
quer verlaufende Kammer (205) geformt sind, urn eine Drehbewegung des Fuhrungsarms urn eine in der Kammer 

20 definierte quer verlaufende Achse (21 0) zu verhindern. 

7. Bearbeitungszusammenstellung nach Anspruch 5 oder Anspruch 6, bei der die Fiihrung weiter eine Einrichtung 
einschlieBt, urn die Fiihrung an mehreren Positionen in Bezug zum Montageblock einzustellen, wobei die Einstell- 
einrichtung eine auf dem Fiihrungsarm angeordnete Vertiefung (204) und einen federbelasteten Kolben (300) 

25 einschlieBt, der in eine zweite komplementare Bohrung (302) eingreift, die parallel zur Arretierschraube (206) und 

senkrecht zur quer veriaufenden Kammer (205) ist, wobei der Kolben eine in die Kammer ragende untere Spitze 
(301) aufweist: 

wodurch, wenn die Vertiefung unterhalb des Kolbens angeordnet ist, die untere Spitze in der Vertiefung in 
30 Eingriff gebracht wird. 

8. Bearbeitungszusammenstellung nach ein der vorangehenden Anspriiche 2 bis 7, einschlieBend Einrichtungen zur 
Befestigung des femoralen Raumwerkzeugs (10) am Montageblock (101), wobei die Befestigungseinrichtungen 
einschlieBen: 

35 

(a) eine erste Bohrung (400), die geformt ist, urn einen auf dem oberen Ende (12) des femoralen Raumwerk- 
zeugs (10) angeordneten Vorsprung (18) aufzunehmen; und 

(b) eine Verriegelungsstiftanordnung, umfassend einen federbelasteten Stift (401), der in eine erste komple- 
mentare quer verlaufende Kammer (402) eingreift, die oberhalb der ersten Bohrung (400) angeordnet ist, 

40 einen Verriegelungsstift (403), der in eine zweite komplementare quer verlaufende Kammer (404) eingreift, 

die zu der ersten quer veriaufenden Kammer parallel und zwischen der ersten Kammer und der ersten Bohrung 
angeordnet ist, wobei die zweite quer verlaufende Kammer mit der ersten Bohrung in Verbindung steht; sowie 
• eine Einrichtung zum Verbinden des Verriegelungsstifts mit dem federbelasteten Stift; 

45 wodurch, wenn der federbelastete Stift betatigt wird, der Verriegelungsstift aus der zweiten quer veriaufenden 

Kammer ausgeriickt wird, urn einen Eintritt des Vorsprungs in die erste Bohrung zuzulassen, und wodurch bei 
einer nachfolgenden Freigabe des federbelasteten Stifts der Verriegelungsstift in der ersten Bohrung in Eingriff 
gebracht wird, urn den Vorsprung des femoralen Raumwerkzeugs (10) darin zu verriegeln. 

so 9. Bearbeitungszusammenstellung nach Anspruch 8, bei welcher der Verriegelungsstift (403) ein verjiingtes Ende 
aufweist, 

1 0. Bearbeitungszusammenstellung nach Anspruch 8 oder Anspruch 9, bei welcher der Vorsprung (8) eine Raste (1 9) 
einschlieBt, die geformt ist, urn den Verriegelungsstift (403) zur starren Befestigung des femoralen Raumwerk- 

55 zeugs (10) in der ersten Bohrung (400) aufzunehmen. 

1 1 . Bearbeitungszusammenstellung nach einem der vorangehenden Anspriiche 8, 9 oder 1 0, bei welcher das untere 
Ende (103) des Montageblocks (101) ein Federelement (406) aufweist, das sich unterhalb der ersten Bohrung 
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(400) nach unten erstreckt und geformt ist, um in eine komplementare Nut (20) einzugreifen, die benachbart zum 
Vorsprung auf dem oberen Ende (12) des femoralen Raumwerkzeugs (10) angeordnet ist; 
wodurch, wenn der Vorsprung starr mit der ersten Bohrung des Montageblocks in Eingriff gebracht ist, das Feder- 
element in die Nut eingreift, um eine Drehbewegung des Montageblocks um die Langsachse (X) des femoralen 
5 Raumwerkzeugs (10) auszuschlieBen. 

12. Bearbeitungszusammenstellung nach Anspruch 1, bei welcher das femorale Raumwerkzeug (10) umfasst: eine 
Langsachse (X), eine anteriore (A) t eine posteriore (P), eine mediale (M) und eine laterale (L) Seite, eine Mehrzahl 
von Schneidzahnen (17), die auf mindestens einer der Seiten angeordnet sind, einen proximalen Abschnitt, der 
10 die Seiten einschlieBt und ein oberes Ende (12) und eine Ausnehmung (13) aufweist, welche auf der lateralen 

Seite des proximalen Abschnitts angeordnet ist und sich vom oberen Ende aus nach unten erstreckt, wobei die 
Ausnehmung geformt ist, um nach einer Implantation des Raumwerkzeug innerhalb des Hohlraums den Knochen 
des groBen Trochanters zu vermeiden. 

15 13. Bearbeitungszusammenstellung nach Anspruch 12, bei welcher sich die Ausnehmung (13) von der posterioren 
(P) Seite bis zu der anterioren (A) Seite erstreckt. 

14. Bearbeitungszusammenstellung nach Anspruch 13, bei welcher die Ausnehmung (13) einen Ruckenteil (14) und 
einen FuBteil (15) einschlieBt. 

20 

15. Bearbeitungszusammenstellung nach Anspruch 14, bei welcher der FuBteil eine Konkavitat (15) umfasst, die eine 
distale Kante (16) aufweist. 

16. Bearbeitungszusammenstellung nach Anspruch 15, bei welcher die Ausnehmung weiter eine Abschragung (15b) 
25 einschlieBt, die sich von der distalen Kante (16) der Konkavitat (15a) aus nach unten erstreckt. 



Revendications 

30 1. Ensemble d'usinage approprie pour etre utilise pour preparer une cavite osseuse pour I'implantation ulterieure 
d'une prothese, caracterlse en ce que ledit ensemble comprend : 

une broche femorale (10) concue pour etre disposee a I'interieur d'une cavite osseuse pour preparer ladite 
cavite osseuse (C) pour I'implantation d'une prothese (S), ladite broche femorale (10) comprenant une extre- 
35 mite superieure (12), et une face laterale (L) sur laquelle se trouve une cavite laterale (13) s'etendant vers le 

bas a partir de ladite extremite superieure, ladite cavite etant configuree pour eviter I'os du grand trochanter ; 
un guide (200) fixe a ladite broche femorale (1 0) et configure pour recevoir un deuxieme instrument de coupe 
d'os (208) ; et 

un deuxieme instrument de coupe d'os (208) porte a I'interieur dudit guide (200), ledit deuxieme instrument 
40 de coupe d'os (208) etant adapte pour entrer dans ladite cavite laterale (1 3) pour retirer un materiau osseux 

additionnel a partir du cote lateral de la cavite (C) apres la disposition de ladite broche femorale (1 0) a I'interieur 
de ladite cavite (C) et avant I'implantation de ladite prothese a I'interieur de ladite cavite osseuse preparee (C). 

2. Ensemble d'usinage selon la revendication 1 , qui comprend un bloc de montage (1 01 ) fixe a ladite broche femorale 

45 (10). 

3. Ensemble d'usinage selon la revendication 2, dans lequel ledit guide (200) comprend un corps (201 ) comportant 
une surface exterieure (201 A) et un passage interieur (203) communiquant a travers celui-ci pour recevoir ledit 
deuxieme instrument de coupe d'os (208), et un bras de guidage (202) integre a ladite surface exterieure dudit 

so corps (201) et fixe a un bloc de montage (101). 

4. Ensemble d'usinage selon la revendication 3, comprenant de plus des moyens pour fixer ledit guide audit bloc de 
montage (101), lesdits moyens de fixation comprenant une chambre transversale interieure (205) contenue a 
I'interieur dudit bloc de montage (101) et communiquant a travers celui-ci, dans lequel ladite chambre est confi- 

55 gur6e pour une prise de coulissement dudit bras de guidage (202) a I'interieur de celle-ci. 

5. Ensemble d'usinage selon la revendication 3 ou la revendication 4, dans lequel lesdits moyens pour fixer ledit 
guide audit bloc de montage comprennent de plus une vis de verrouillage (206) comportant une tete (206a) et un 
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corps inferieur (206b) venant en prise a I'interieur d'un premier percage longitudinal complementaire (207) posi- 
tionne sur I'extremite superieure (102) du bloc, ledit percage etant en communication avec ladite chambre trans- 
versale (205) ; 

grace a quoi, lorsque ladite vis de verrouillage est tournee dans une direction, le corps inferieur de la vis 
5 rentre en contact avec tedit bras de guidage af in d'empecher un mouvement de coulissement dudit bras a I'interieur 

de la chambre, et, iorsque ladite vis est tournee dans une direction opposee, ledit corps inferieur de la vis est 
retracte de facon a liberer ledit bras, de facon a permettre par consequent un mouvement de coulissement du 
bras de guidage a I'interieur de la chambre transversale. 

10 6. Ensemble d'usinage selon la revendication 4 ou la revendication 5, dans lequel ledit bras de guidage (202) et 
ladite chambre transversale (205) sont configures pour empecher un mouvement de rotation dudit bras de guidage 
autour d'un axe transversal (21 0) defini a I'interieur de ladite chambre. 

7. Ensemble d'usinage selon la revendication 5 ou la revendication 6, dans lequel ledit guide comprend de plus des 
'5 moyens pour ajuster le guide en des positions multiples par rapport audit bloc de montage, lesdits moyens d'ajus- 

tage comprenant une indentation (204) positionnee sur ledit bras de guidage et un plongeur sollicite par un ressort 
(300) venant en prise dans un deuxieme percage complementaire (302) parallele a ladite vis de verrouillage (206) 
et perpendiculaire a ladite chambre transversale (205), ledit plongeur comportant une pointe inferieure (301 ) faisant 
saillie a I'interieur de ladite chambre ; 
20 grace a quoi, lorsque ladite indentation est positionnee en dessous dudit plongeur, la pointe inferieure vient 

en prise a I'interieur de ladite indentation. 

8. Ensemble d'usinage selon Tune quelconque des revendications 2 a 7 qui precedent, comprenant des moyens pour 
fixer ladite broche femorale (10) audit bloc de montage (101), lesdits moyens de fixation comprenant : 

25 

(a) un premier percage (400) configure pour recevoir une protuberance (18) positionnee sur ladite extremite 
superieure (12) de ladite broche femorale (10) ; et 

(b) un ensemble de broches de verrouillage comprenant une broche sollicitee par un ressort (401) venant en 
prise a I'interieur d'une premiere chambre transversale complementaire (402) positionnee au-dessus dudit 

30 premier percage (400), une broche de verrouillage (403) venant en prise a I'interieur d'une deuxieme chambre 

transversale complementaire (404) parallele a ladite premiere chambre transversale et positionnee entre ladite 
premiere chambre et ledit premier percage, ladite deuxieme chambre transversale etant en communication 
avec ledit premier percage ; et des moyens pour raccorder ladite broche de verrouillage a ladite broche sol- 
licitee par un ressort ; 

35 

grace a quoi, lorsque ladite broche sollicitee par un ressort est actionnee, ladite broche de verrouillage quitte 
sa prise avec ladite deuxieme chambre transversale de facon a permettre I'entr6e de ladite protuberance a I'inte- 
rieur dudit premier percage, et grace a quoi, lors de la liberation ulterieure de ladite broche sollicitee par un ressort, 
ladite broche de verrouillage vient en prise a I'interieur dudit premier percage de facon a verrouiller ladite protu- 
40 berance de ladite broche femorale (10) a Tinterieur de celui-ci. 

9. Ensemble d'usinage selon la revendication 8, dans lequel ladite broche de verrouillage (403) a une extremite effilee. 

10. Ensemble d'usinage selon la revendication 8 ou la revendication 9, dans lequel ladite protuberance (18) comprend 
45 une encoche (19) configure pour recevoir ladite broche de verrouillage (403) pour une fixation rigide de ladite 

broche femorale (10) a I'interieur dudit premier pelage (400). 

11. Ensemble d'usinage selon Tune quelconque des revendications 8, 9 ou 10 qui precedent, dans lequel I'extremite 
inferieure (103) dudit bloc de montage (101) comporte un element de clavette (406) s'etendant vers le bas en 

so dessous dudit premier percage (400), et configure de facon a venir en prise avec une rainure complementaire (20) 

fix6e sur ladite extremite superieure (12) de ladite broche femorale (10) au voisinage de ladite protuberance ; 
grace a quoi, lorsque ladite protuberance vient en prise de facon rigide avec ledit premier percage dudit bloc de 
montage, ledit element de clavette vient en prise a Tinterieur de ladite rainure de facon a empecher un mouvement 
de rotation dudit bloc de montage autour de I'axe longitudinal (X) de ladite broche femorale (10). 
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12. Ensemble d'usinage selon la revendication 1 , dans lequel ladite broche femorale (1 0) comprend un axe longitudinal 
(X); des faces anterieure (A), posterieure (B), mediane (M) et laterale (L) ; une plurality de dents de coupe (17) 
positionn6es sur au moins I'une desdites faces ; un segment proximal comprenant lesdites faces et comportant 
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une extremite superieure (12) et une cavite (13) positionnee sur ladite face laterale dudit segment proximal et 
s'etendaht vers le bas a partir de ladite extremite superieure, ladite cavite 6tant configuree de facon a eviter le 
grand os trochanterien lors de Pimplantation de ladite broche a Pinterieur de ladite cavite. 

13. Ensemble d'usinage selon la revendication 1 2, dans lequel ladite cavite (13) s'etend de ladite face posterieure (P) 
a ladite face anterieure (A). 

14. Ensemble d'usinage selon la revendication 13, dans lequel ladite cavite (13) comprend une partie arriere (14) et 
une partie de base (15), 

15. Ensemble d'usinage selon la revendication 14, dans lequel ladite partie de base comprend une concavite (15a) 
component un bord distal (16). 

16. Ensemble d'usinage selon la revendication 15, dans lequel ladite cavite comprend de plus un chanfrein (15b) 
15 s'etendant vers le bas a partir dudit bord distal (16) de ladite concavite (15a). 
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FIG. 6 A 
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FIG. 7 
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FIG. 19 
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